The FSHD-associated repeat, D4Z4, is a member of a dispersed family of homeobox-containing repeats, subsets of which are clustered on the short arms of the acrocentric chromosomes.
Facioscapulohumeral muscular dystrophy (FSHD) is an autosomal dominant neuromuscular disorder that maps to human chromosome 4q35. FSHD is tightly linked to a polymorphic 3.3-kb tandem repeat locus, D4Z4. D4Z4 is a complex repeat: it contains a novel homeobox sequence and two other repetitive sequence motifs. In most sporadic FSHD cases, a specific DNA rearrangement, deletion of copies of the repeat at D4Z4, is associated with development of the disease. However, no expressed sequences from D4Z4 have been identified. We have previously shown that there are other loci similar to D4Z4 within the genome. In this paper we describe the isolation of two YAC clones that map to chromosome 14 and that contain multiple copies of a D4Z4-like repeat. Isolation of cDNA clones that map to the acrocentric chromosomes and Southern blot analysis of somatic cell hybrids show that there are similar loci on all of the acrocentric chromosomes. D4Z4 is a member of a complex repeat family, and PCR analysis of somatic cell hybrids shows an organization into distinct subfamilies. The implications of this work in relation to the molecular mechanism of FSHD pathogenesis is discussed. We propose the name 3.3-kb repeat for this family of repetitive sequence elements.